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(57)Abstract: 

PROBLEM TO BE SOLVED: To oHtain high permeability Mn-Zn ferrite excellent in temp, characteristics of permeability by 
using Mn-Zn ferrite having a specified initial permeability and a specified molar ratio. 

SOLUTION: This high permeability Mn-Zn ferrite consists of 52.5-53.0mol% Fe203, 22-25mol% ZnO and- the balance MnO 
and has an initial permeability μi of ≥8 5 000 in the temp, range of 20 to +100°C and ≤70% rate of variation of the 
initial permeability. The secondary peak (Ts) of the initial permeability μi is preferably within the range of -25 to +10°C. . 
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NOTICES * 



Japan Patent Office is not responsible for any 
damage s__caused_by_ the use of this translation. 



1 . This document has been translated by computer. So the translation may not reflect the original precisely, 

2 * * * * shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The high permeability Mn-Zn system ferrite characterized by for Fe 203 being 8000 or more in a Mn-Zn system ferrite 
in 52.5-53.0-mol the range whose initial permeability mui it is %, ZnO is 22-25-mol % and ** MnO, and is the temperature of 
-20- 1 00 degrees C 5 and the rate of change being less than 70%. 

[Claim 2] The high permeability Mn-Zn system ferrite characterized by being in the range whose secondary peak (Ts) of mui is 
-25-10 degrees C in the temperature characteristic of initial permeability mui in the Mn-Zn system ferrite indicated by the claim 1 . 

[Claim 3] The pulse transformer characterized by using the Mn-Zn system ferrite core the rate of change of whose it is 8000 or 
more in the range whose initial permeability mui is the temperature of -20-100 degrees C, and is less than 70%. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the Mn-Zn system ferrite and pulse transformer which excelled [ permeability / 

high ] in the temperature characteristic. 

[0002] 

[Description of the Prior Art] The Mn-Zn system ferrite which has high permeability was constituted considering Fe 203, and 
ZnO and MnO as a principal component, and had become the material which added various additives (calcium, Si, V, Bi) to this 
principal component. This Mn-Zn system ferrite is used as cores, such as a transformer and a noise filter, and the miniaturization 
of parts is advanced using the high permeability property. 
[0003] - 

[Problem(s) to be Solved by the Invention] For example, it is CCITT to carry out 20mH reservation of the inductance by the side 
of the circuit in the pulse transformer used for the S/T point interface of ISDN. It becomes an indispensable condition for 
satisfying the impedance mask set to 1-430. 

[0004] Here, considering the device used, what is installed in the outdoors or under the eaves like a public telephone or a Data 
Circuit Terrninating Equipment (DSU) can be considered, and, as for the environmental condition, -10-70 degrees C is 
guaranteed by LSI now. Therefore, the temperature guarantee which has a desired inductance at -10-70 degrees C in a pulse 
transformer similarly is needed. 

[0005] However, in the case of the conventional Mn-Zn system quantity permeability ferrite, it has the property that initial 
permeability falls remarkably by the low temperature side (20 degrees C or less). For example, when it is the conventional high 
permeability materials whose initial permeability mui is about 10000 at a room temperature, at -20 degrees C, initial permeability 
mui will be halved about with 5000. 

[0006] Although it is one side, for example, changes also with a configuration or number of turns, in order to satisfy the 
impedance specification of the above-mentioned pulse transformer, in -20-100 degrees C, 7000 or more are needed for initial 
permeability mui. When it is going to obtain the Mn-Zn system ferrite with which it is satisfied of mui>=7000 in these -20-100 
degrees C, in the case of the conventional material, in consideration of the above-mentioned degradation, mui will use 7000 or 
more material by -20. For example, the conventional high permeability material shown in drawing 1 hits it. According to this 
conventional material, at a room temperature, it is necessary for mui to use 15000 or more material of very high permeability. 
[0007] In order to obtain this Mn-Zn system ferrite of high permeability of mui>=15000, there was a problem that quality raw 
material and the quality baking method, and baking conditions needed to be controlled strict, and cost and a man day increased. 
Moreover, the frequency characteristic of mui deteriorates, so that mui generally becomes high. For this reason, in the case of high 
permeability materials like mui>=l 5000, especially mui produces degradation of the frequency characteristic in the high 
temperature field which becomes high. For this reason, to the RF field (-1MHz), as a pulse transformer by which an impedance is 
standardized, it became unstable to the temperature change, and was not desirable. 

[0008] Thus, if it designs by the conventional material, in order to satisfy the impedance specification by the side of low 
temperature, there were troubles, such as becoming very inefficient as it said that number of turns were increased or the material 
of higher permeability than required was used. 

[0009] In view of the above-mentioned thing, this invention is high permeability and aims at obtaining the Mn-Zn system ferrite 
which was moreover excellent in the temperature characteristic of permeability, and obtaining the pulse transformer which 
employed the property efficiently. 
[0010] 

[Means for Solving the Problem] this invention is a high permeability Mn-Zn system ferrite characterized by for Fe 203 being 
8000 or more in a Mn-Zn system ferrite in 52.5-53.0-mol the range whose initial permeability mui it is %, ZnO is 22-25-mol % 
and ** MnO, and is the temperature of -20-100 degrees C, and the rate of change being less than 70%. 

[001 1] Moreover, this invention is a high permeability Mn-Zn system ferrite characterized by being in the range whose secondary 
peak (Ts) of mui is -25-10 degrees C in the temperature characteristic of initial permeability mui in the above-mentioned Mn-Zn 
system ferrite. 

[0012] Moreover, this invention is a pulse transformer characterized by using the Mn-Zn system ferrite core the rate of change of 
whose it is 8000 or more in the range whose initial permeability mui is the temperature of -20-100 degrees C, and is less than 
70%. 
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[001 3] Moreover, in this invention, the aforementioned rate of change can also obtain less than 40% of thing. 

[0014] Moreover, as an accessory constituent, this invention may contain Si02 for CaO 0.05 or less % of the weight, and may 

contain Bi 203 for V205 0. 1 or less % of the weight 0.05 or less % of the weight 0.01 or less % of the weight. 

[ 0015 ] In this invention, if, as for the reason which limited the principal component, Fe 203 exceeds 53-mol %, a secondary peak 

(Ts) consists of ~25~degrees ClTminus'side by the temperature characteristic .of ^imdal .permeabilit y mui , and mitial permeability 

mui near a room temperature cannot obtain 8000 or more. This example is shown in the example of comparison of drawing ~ 

(No. 9). Moreover, it is because a secondary peak consists of 10 degrees C an elevated-temperature side and -20-0 degree C mui 

cannot obtain 8000 or more, if Fe 203 becomes less than [ 52.5 mol % ]. 

[00 1 6] On the other hand, if ZnO exceeds 25 -mol %, since Curie temperature (Tc) falls to near 1 00 degree C and a temperature 
guarantee band becomes narrow, it is not desirable. Furthermore, it is because mui cannot obtain 8000 or more in -20 degrees C - 
0 degree C in connection with Curie temperature becoming high and the wave of a temperature characteristic curve becoming 
large if ZnO becomes less than [ 22 mol % ]. This example is shown in the example of comparison of drawing 2 (No. 13). 
[0017] In this invention, it is 8000 or more in the range whose initial permeability mui is the temperature of -20-100 degrees C, 
and the rate of change can obtain less than 70% of Mn-Zn system ferrite. As described above, in order to satisfy the impedance 
specification of a pulse transformer, in -20-100 degrees C, initial permeability mui is required for 7000 or more. Therefore, 
according to this invention, it turns out that it is useful as a pulse transformer used for the S/T point interface of ISDN. 
[0018] 

[Example] ^ , 

The raw material with principal component composition as shows example IFe 203, and MnO and ZnO in Table 1 was 
produced, the ball mill ground this temporary quenching and after that at 850 degrees C for 8 hours for 2 hours, and it pressed in 
the shape of a ring, and calcinated by 5% of oxygen densities at 1 360 degrees C for 5 hours. 

[001 9] The rate of change (**mui/mui) of mui in the range of 100 degrees C is shown in Table I from initial permeability mui 
under each temperature in the frequency of 1 0kHz of a sample with different principal component composition, and temperature 
-20. Moreover, the secondary peak (Ts) of the temperature characteristic of 20 degrees C tan delta/mu i and mui is written 
together. In this table 1 , the thing of this invention within the limits considers as an example, and the thing out of range is taken as 
the example of comparison. Moreover, the graph of the change to the temperature of initial permeability mui of sample No.2 
(example 2), sample No.9 (example 3 of comparison), and sample No. 13 (example 5 of comparison) is shown in drawing 2 . It 
turns out that mui has 8000 or more and high permeability in each temperature of the temperature of -20 degrees C, 20 degrees C, 
and 100 degrees C, the rate of change of mui is moreover 70% or less among -20 degrees C - the 100 degrees C, and the example 
of this invention is moreover material with the small change of initial permeability to temperature in high permeability as this 
drawing 2 also shows. Moreover, the graph of the change to the temperature of initial permeability mui of sample No.2 (example 
2) is shown also in drawing 1 . As compared with the conventional material, it turns out that the material of this invention is the 
material extremely stabilized to the temperature change. 
[0020] 
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[0021] Example 2Fe 203 52,6-mol %, MnO 22.9-mol %, ZnO 24.5-mol % was made into the principal component, the raw 
material which shows CaO, Si02, V205, and Bi203 in Table 2 at this and which carries out quantity content was produced,' the 
ball mill ground this temporary quenching and after that at 850 degrees C for 8 hours for 2 hours, and it pressed in the shape of a 
ring, and calcinated by 5% of oxygen densities at 1 360 degrees C for 5 hours The rate of change of mui under each temperature in 
the frequency of 1 00kHz and mui is shown in Table 2 like [ sample / the ] an example 1 . Moreover, mui in the frequency of 
300kHz is also written together. As shown in this table 2, the example of this invention is excellent also in the frequency 
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characteristic of mui. In addition, when CaO became 0.06 % of the weight, -20 degrees C mui fell. Moreover, when Si02 became 
0.013 % of the weight, -20 degrees C mui fell. Moreover, whenBi 203 became 0.12 % of the weight, -20 degrees C mui fell. 

0022] 
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[0023] 

[Effect of the Invention] In the narrow range especially of the range which Fe 203 calls and ZnO calls 22-25-mol % and ** MnO 
52.5-53.0-mol% according to this invention and which was limited extremely, and 52.5-53. 0-mol % in Fe 203 It has 
permeability (8000 or more) high from a low temperature side (-20 degrees C) to an elevated-temperature side (100 degrees C), 
and moreover, the rate of change of permeability can obtain a small (less than 70%) Mn-Zn system ferrite by the temperature 
gradient, and the material of the extremely excellent property can be obtained. Moreover, it is very useful as an object for pulse 
transformers, and is very useful as an object for ISDN for pulse transformers especially. 



[Translation done.] 
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